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Abstract
As the COVID-19 spread globally, social distancing, self-isolation/quarantine, and national lockdowns have become crucial
to control the pandemic. However, these measures may also lead to increases in social isolation, loneliness, and stress, which
can alter the consumption of pornography habits. The aim of the study was thus to explore the interest pattern in
pornography and coronavirus-themed pornography during the COVID-19 outbreak. Google Trends® was employed to
determine the most popular porn websites (Porn, XNXX, PornHub, xVideos, and xHamster), and coronavirus-themed
pornography worldwide and in six nations with different COVID-19 outbreak and self-isolation recommendations. We
analyzed every search trend on Google® from January 9, 2020 to May 25, 2020 using “joint point regression analysis”.
Comparisons of week relative search volume (WRSV) and temporal patterns were analyzed to assess the change of interest
in search terms during nations lockdowns. Paired t-test was used to compare WRSV values among the porn websites during
the national lockdowns and the equivalent timespan of the weeks in the previous 4 years. The research trend of almost every
keyword increased with significant inflection points for those nations with a straight “stay at home orders” (China, Italy,
Spain, and France). “PornHub” and “Porn” showed the highest increase of interest worldwide with an average weekend
percentage change (AWPC) of 4.9 and 3.8, respectively. The mean WRSV for keywords in USA and Sweden did not show a
similar increase as the other nations. The WRSV percentage change with the historical data had a peak during the straight
nations’ lockdowns (p < 0.01). All the nations had a significant increase in WRSV coronavirus-themed pornography for each
keyword (p < 0.01) with an AWPC, ranging worldwide between 18.5 and 61.8 (p < 0.01), after the beginning of self-
quarantine. As strengths this study uses a big data technology to collect worldwide trend of interest, however, data are
anonymous and do not allow analysis of subpopulation groups. In conclusion, we demonstrated an increased interest in
pornography and coronavirus-themed pornography after the outbreak of COVID-19 in nations with a straight “stay at home
orders”.
Introduction
Internet pornography consumption has been increasing due
to the widespread use of the internet and become very
common practice among people [1]. Today, it has been
considered that 46–74% of men and 16–41% of women are
active pornography users in modern nations [2–4]. These
data are supported by one of the most popular porn website,
PornHub, as reported over 39 billion searches and 42 billion
visits during 2019, suggesting 115 million visits and 18,073
terabytes of data transferred per day [5].
As the coronavirus continues to spread globally, social
distancing, self-isolation/quarantine, and national lock-
downs have become the cores to control the pandemic [6].
However, these measures may also lead to increases in
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social isolation, loneliness, and stress [7], which can alter
the consumption of pornography habits.
This huge amount of pornography consumption can be
attributed to have pleasure as a part of masturbation [8].
However, more specifically, the consumption of high-
volume pornography is considered to be motivated by
several factors [9]. Individual difference variables repre-
senting personality traits are emerged as motivators of
pornography consumption [10]. The elements of indivi-
dual difference variables associated with pornography
consumption are sensation seeking [11], dispositional
sexual affect (erotophobia–erotophilia) [12], and narcis-
sistic traits (entitlement) [13]. In addition to individual
difference variables of pornography consumption, self-
reported reasons can also be considered as factors that
drive individuals to use pornography. Studies reported
that sexual arousal and sexual enhancement were the
predominant motivations for pornography consumption
among the self-reported reasons [14, 15]. Aside from the
sexual arousal and enhancement, coping and boredom are
linked with greater use of pornography as well [16, 17].
Studies showed that higher levels of psychological dis-
tress often end up with greater levels of pornography
consumption [16, 18]. When people have negative feeling
like stress or anxiety, viewing pornography could offer
temporary relief from those feelings [18]. Similarly,
curiosity and information seeking were the other con-
tributing domains for pornography consumption [19].
However, these reasons are less endorsed reasons for
pornography use than hedonic reasons [14].
While debates continue on what motivates porn con-
sumption, event-related content searches should also be
explored. We know that after a popular event, event-related
pornography searches are increasing. For example, during a
server crash of Fortnite game, Fortnite-related pornography
searches increased [20]. As the coronavirus continues to
spread globally, social distancing, self-isolation/quarantine,
and national lockdowns have become the cores to control
the pandemic [6]. However, these measures may also lead
to increases in social isolation, loneliness and stress [7],
which can alter the consumption of pornography habits.
Concordantly, PornHub reported the first coronavirus
search at the end of January 2020, and thereafter
coronavirus-themed pornography reached millions of sear-
ches [21].
In this context, we hypothesize that this period is giving
us the unique opportunity to explore how a pandemic may
change pornography consumption on a vast scale. The
primary aim of this study is to evaluate the alteration of
interest in pornography of affected nations along with
possible motivators. This paper also evaluates the tendency
toward coronavirus-themed pornography during COVID-19
confinement.
Materials and methods
In the present study, we used a worldwide search-engine
trend, Google Trends® (GT), to determine the societal
interest in pornography during COVID-19 outbreak. GT is a
website by Google® that analyzes the popularity of top
search queries in Google® Search across various regions
and languages. It allows to process and analyze “big data”
collected worldwide in a certain amount of time. The use of
GT in health care research programs is increasing, which
provides useful information about epidemiological surveil-
lance, screening, and treatment options [22, 23].
GT generates data and allows the user to compare the
relative search volume (RSV) of two or more search terms,
offering geographic and temporal models based on the
specific terms [24, 25]. It shows how frequently a given
search term is entered into the Google® search engine
relative to the site’s total search volume over a given period
of time. GT can be used for comparative keyword research
and to discover event-triggered spikes in keyword search
volume. GT also provides keyword-related data including
search volume index and geographical information about
search engine users.
The RSV is assigned to the search terms. The values of
RSV represent the goal of the research based on the highest
point of the plot with respect to a region or a specific period.
They do not represent absolute search volume numbers
since the data are presented on a scale from 0 to 100. The
value of 100 indicates the highest frequency of the searched
term, while 50 indicates half of it. The 0 score, however,
indicates that no sufficient data were found regarding the
search term [22, 23, 26].
Data selection
Three volunteers (two men and one woman) aged between
25 and 45 who are heterosexual and do not use porn fre-
quently ended up with 63 pornography websites after a
website search (Appendix 1). All the website names were
queried in GT. Multiple comparisons were performed until
we found the most popular five websites in the last 4 years
worldwide.
Data collecting for interest in porn websites
Five porn websites (Porn, XNXX, PornHub, xVideos, and
xHamster) were included in the present study as the most
popular porn websites according to GT. We queried GT
and downloaded the data search input for all the words
listed above all at once for the last 6 months (January 9,
2020 to May 25, 2020). We extracted data for six nations
that were affected differently by the COVID-19 outbreak:
China as the first nation to experience the COVID-19
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infection, Italy Spain, and France as major COVID-19
outbreaks in Europe with a very straight national order to
stay at home, Sweden as a nation in Europe without
confinement measures, and finally, we analyzed the Uni-
ted States (USA) as one of the worse affected countries
with the localized lockdown. We performed analysis from
January 9, 2020 since that day China makes public the
genome of the coronavirus, proving its link to SARS and
MERS viruses. Scientists were then able to develop
diagnostic tests for viral genetic material from nose and
throat swabs. We superimposed the new cases/day curve
of COVID-19 for each country with an interest in porn
websites for each nation.
Data collecting for comparison of interest in porn websites
with the preceding 4 years
After extracting the above-mentioned data, the same data
were downloaded for the equivalent timespan in the pre-
vious 4 years according to the weekdays. This was done to
assess the percentage change compared with the equivalent
timespan of the previous 4 years.
Data collecting for coronavirus-themed pornography and
paraphilic
To evaluate the coronavirus-themed pornography, we
downloaded the data search input all of the following data
input at once: “coronavirus+ porn,” “covid+ porn,” “cor-
onavirus+ sex,” “covid+ sex,” “coronavirus+ porno-
graphy.” We also searched the terms like “xibitionism,”
“zoophilia,” “necrophilia,” “coprophilia,” “urophilia,”
“klismaphilia,” and “mask” to evaluated the change in
interest in paraphilic themes. The data were downloaded
from January 9, 2020 to May 25, 2020 within the same
geographic areas.
Raw data from pornography websites
The five pornography websites included in the study were
contacted by e-mail to use their official raw data for per-
forming further analysis.
Data analysis and statistics
Since data are fluctuating overtime, we decided to use the
mean weekly RSV (WRSV). The WRSV is calculated as
mean relative daily search volume within the same week.
The join-point regression (JPR) [27] model was used to
define significant changes in mean WRSV over time for
each term search. The JPR model is used to better describe
trends that are not persistent over the time and allows for
evaluating statistically significant changes (join points) in
trends. If it is determined that the week(s) in which the
changes (junction points) occurred in the trend were sta-
tistically significant, the regression parameters can be
estimated by linear regression methods [27, 28]. For
this reason, segmental periods are specific for each
search [26].
Linear trends in RSV were summarized using the esti-
mated WRSV and week percentage change (WPC). WPC
was used to measure differences in WRSV between two
join points. Average weekend percentage change (AWPC)
and the respective 95% confidence intervals (CIs) were
estimated to summarize linear trends in WRSV during the
entire period [27, 28]. WPC was significantly different from
zero at the alpha= 0.05 level.
The paired t-test was used to compare WRSV values
among the five selected porn websites during the national
lockdowns (January 9, 2020 to April 9, 2020) and the
equivalent timespan of the weeks in the previous 4 years.
A two-tailed test with p < 0.05 was considered statistically
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Fig. 1 Week relative search volume (WRSV) for “Porn,” “XNXX,”
“PornHub”, “xVideos”, “xHamster” for the entire world over
time. Significant changes in slope within the national lockdown are
highlighted with a red rhombus. Red line is the superimposed new
COVID-19 cases (color figure online).
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using SPSS v.24.0 (SPSS Inc., Chicago, IL, USA) and
Join Point Trend Analysis Software V. 4.2.0.2 (Statistical
Research and Applications Branch, National Cancer
Institute, Bethesda, MD, USA). Appendix 2 summarizes
the assumed lockdown dates for countries evaluated in
this study.
Results
Change of interest in porn websites for nations with
the worse COVID-19 outbreak
The WRSV over the time for the five keywords, respec-
tively, for China, Italy, Spain, France, USA, Sweden, and
the entire world is demonstrated in Fig. 1 and Supplemen-
tary Fig. 1a–f. Overall, there is an increased trend of interest
in pornography website research on Google® for “PornHub”
(AWPC: 4.9, 95% CI: 2.1; 57.1; p= 0.04), “XNXX”
(AWPC: 1.8, 95% CI: 0.6; 3.8; p= 0.03), and “Porn”
(AWPC: 3.8, 95% CI: 1.9; 5.7; p= 0.04) after the WHO
declared COVID-19 pandemic.
China had an exponential increase in WRSV at the
beginning of January 2020 for “xVideos” (AWPC: 10.4,
95% CI: 2.4; 20.1; p= 0.05), “Porn” (AWPC: 22.2, 95%
CI: 1.2; 79.7; p= 0.03), and “PornHub” (AWPC: 72.7, 95%
CI: 50.1; 101.2; p < 0.01), respectively. The highest peak
was reached at the end of January 2020, after that, a sig-
nificant decrease was found for “xVideos” (AWPC: −12.4,
95% CI: −28.2; −6.8; p= 0,01), “Porn” (AWPC: −5.2,
95% CI: −12.6; −1.2; p= 0.02), and “PornHub” (AWPC
−9.9, 95% CI −13.3; 6.4; p < 0.01), respectively.
Italy had an increased WRSV after the national lock-
down at the beginning of March 2020 for “Porn” (AWPC:
1.9, 95% CI: 1.1; 13.4; p= 0.04), “PornHub” (AWPC:
12.1, 95% CI: 9.2; 57.7; p= 0.04), Xvideo (AWPC: 3.2,
95% CI: 1.1; 12.2; p= 0.05), and XNXX (AWPC: 4.1, 95%
CI: 5.9; 27.7; p= 0.03), respectively. France had a sig-
nificant increase of WRSV for “PornHub” (AWPC: 17.8,
95% CI: 12.1–21.9; p= 0.01) and “Porn” (AWPC: 5.6,
95% CI: 0.9; 10.1; p= 0.01) at the beginning of
March 2020.
For Spain, the WRSV for “PornHub” increased after the
national lockdown touching a higher rate in march 2020
(AWPC: 11.6, 95% CI: 9.8; 45.0; p= 0.04). The mean
WRSV for keywords in USA and Sweden did not show a
similar increase as the other nations.
Percentage change compared to the equivalent
timespan of the previous 4 years
Figure 2 and Supplementary Fig. 2a–f depict the WRSV
percentage change compared to the mean WRSV of the
equivalent timespan of the previous 4 years. The percentage
change of “PornHub” overtime increased, respectively, in
China, Italy, Spain, and France (p < 0.01). Interestingly, a
peak of percentage change was found during the national
lockdowns around the day with a major point of new
COVID-19 case/day. Neither in USA nor in Sweden a





































Porn XNXX PornHub xVideos xHamster  New COVID-19 cases/day
Fig. 2 Week relative search volume (WRSV) percentage change
compared to the mean WRSV of the equivalent timespan of pre-
vious 4 years for the entire world over time. The red line is the
superimposed new COVID-19 cases during the corresponding months
of 2020 (color figure online).
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Coronavirus-themed pornography
Figure 3 and Supplementary Fig. 3a–f depict the
coronavirus-themed pornography. Overall, there was a
significant increase in WRSV coronavirus-themed porno-
graphy for each keyword (p < 0.01) around the day with a
major point of new COVID-19 case/day. In particular, we
found an AWPC after the lockdown ranging between 18.5
and 61.8 worldwide (p < 0.01).
We did not find any change during the last 4 years for
“fetishism,” “transvestism,” “exhibitionism,” “zoophilia,”
“necrophilia,” “coprophilia,” “urophilia,” “klismaphilia,”
and “mask.” Since fetishism was the most popular, we
included it in the analysis as a comparison to the COVID-
19-related terms.
Data from PornHub
Of the five pornography websites queried for raw data, only
PornHub allowed us to download their statistical analyses.
The internet traffic percentage change during COVID-19
pandemic and its stratification by sex and age groups is
shown by Fig. 4a–d. Data show that in late March 2020 a
25% increase of total traffic change was compared to an
average day in the past 4 years in both sexes and age
groups.
PornHub website also confirmed a worldwide increase
in coronavirus-related search porn (searches containing
“Corona” or “Covid”) during the lockdown, which means
people also intend to watch more coronavirus-themed
porn [21].
Discussion
Across the globe, the coronavirus pandemic is affecting
almost all aspects of daily life. To limit the spread of
COVID-19 pandemic, lockdowns have been instituted in
major cities and countries around the world. For this reason,
people stayed isolated or self-quarantined at homes to pre-
vent the spread of the virus and to avoid becoming infected.
According to our analyses, we showed that people are
finding creative ways to spend the time like watching porn
at home. A sharp increase in porn searches was seen in
nations where coronavirus is widespread. One of the most
popular porn website reported that their traffic has steadily
increased in March as the pandemic has spread [21], which
confirms our findings. Interestingly, there was no different
WRSV in nations like USA and Sweden, where regulations
were never as restrictive as the ones adopted in Italy, Spain,
and France.
Boredom is also considered a possible trigger of
hypersexual behavior by Kafka [29]. This notion is sup-
ported by a psychology research demonstrating that lei-
sure boredom is a significant predictor of pornography
use, suggesting that people consume porn more when they
are bored [30]. Rothman et al. [31] define the use of
pornography as a tool to relieve boredom. Similarly, a
recent systemic review evaluating the association between
boredom and hypersexuality identified a link between
boredom and increased online sexual activity [32]. The
rationale behind this boredom effect may be due to the
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Fig. 3 Week relative search
volume (WRSV) of
coronavirus-themed
pornography for the entire
world over time. Significant
changes in slope within the
national lockdown is highlighted
with a red rhombus. Fetishism is
used as a comparative terms of
paraphilic pornography. Red
line is the superimposed new
COVID-19 cases (color figure
online).
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Another reason for increased porn consuming could be
that some people are using sex as a surviving mechanism
for coping with their loneliness, depressive symptoms, and
even fear of death [34–36]. In a study, Baltazar et al. [15]
reported that people are endorsing porn use to cope with
negative affect. Again, in a study, pornography consump-
tion is an important tool for mood management and stress
relief [16]. It should be noted that problematic pornography
consumption is also considered to cope with negative
emotions [18]. As described by Lehmiller [34], the key idea
behind Terror management theory is that “when we are
reminded of our own mortality, we subconsciously alter our
attitudes and behaviors to help us cope with the ‘terrifying’
prospect of our eventual death.” A research demonstrated
that when we are faced with the prospect of our own
mortality, this prompts sexual desire and behavior as a
coping mechanism [37]. To the extent that the COVID-19
pandemic is making mortality more salient, it would make
sense that a person would feel a rise in lust, which could
partly explain why more porn is being consumed. Inter-
estingly, some survey studies investigated sexual function
during restrictive social distancing and found how risk
perception of COVID-19 was negatively associated with
frequencies of sexual activities [38–40]. In particular, a
higher general anxiety during COVID-19 was showed to
have a negative impact on sex life and frequencies of sexual
intercourse, decreased satisfaction with sex life and
frequencies of sexual activity [41]. These results could
explain the use of pornography as an escape from the reality
and sexual life crisis.
The interest in coronavirus-themed porn has also
increased during this pandemic in all nations. In March
2020, more than 1.8 million coronavirus searches have
appeared on Pornhub [21]. Coronavirus-themed porn
mostly includes sex with masks, surgical gloves, and
hazmat suits. The reason behind the search of this kind of
may be related to people’s constant need for sexual
novelty and humans’ ability to fetishize virtually every-
thing [42]. On the other hand, another explanation of
watching coronavirus-themed porn might be an erotici-
zation of fear. It has been well established that strong
emotions are often mistaken for sexual attraction [43]. For
example, when people engage in activities that produce
high-arousal states—like riding a roller coaster—and then
encounter an attractive stranger, attraction to that person
increases. High-fear states have the potential to amplify
sexual arousal and attraction. In this context, if people are
on edge from coronavirus news (meaning they are in a
heightened state of generalized physiological arousal) and
see a media image of an attractive person wearing a mask,
this could lay the foundation for them to start sexualizing
coronavirus imagery.
Several inherited limitations to the current study need to
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Fig. 4 The internet traffic percentage changes according to “PornHub” website compared to an average day in the past 4 years. An
increase in internet traffic search is shown for each gender (a), age groups (b), worldwide (c), and coronavirus-themed search (d).
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anonymous and do not allow the analysis of subpopulation
groups. It is important to note that the 100 reference RSV
value is for the time when the search term had the highest
volume “relative to all Internet searches at the same time”
and subsequent value of 50 does not represent half as many
gross searches as the 100 time. In addition, some barriers
like, language, internet access to porn websites, or religious
restrictions for some other nations might have compromised
our search results. Our results showed that “PornHub” is the
most popular porn website during the lockdown, but it
might have coincided with the free premium account access
to encourage people to stay indoors and distance themselves
socially. With the available data, we cannot disentangle
whether people consumed more pornography during the
lockdown due to lockdown measures or free access to
premium porn content. However, major pornography web-
sites always present free videos and do not require any
payments for basic access. Besides, in some nations (e.g.,
Italy) after the end of the free premium account on April 23,
the interest for porn websites was still higher than before the
lockdown. Moreover, although some porn websites did not
offer a free premium account, there was an increased
interest in pornography anyhow. Again, some nations (e.g.,
China) had an increased interest in pornography even if
PornHub did not offer a premium account. Last but not
least, increased interest in pornography was observed even
before the date Pornhub offered a free premium account for
Italy on March 12 and for Spain and France on March 16.
Unfortunately, GT does not allow an evaluation of the
network address of users and the “time using” of porn.
Thus, we cannot exclude that the same person was watching
more porn or there were different users. Another limitation
is that due to the dynamic nature of internet, research
volumes may be fluctuating over time. As a GT limitation,
we were not able to perform sub-analysis of porn categories.
Finally, we assumed that people are accessing porn websites
as typing the name of the intended website into Google®
search bar. But actually, many others may directly access
the intended porn website by directly typing the name of the
website or hitting the bookmarks, which may strengthen our
results.
Conclusions
The COVID-19 outbreak has affected the use of porno-
graphy and its consumption. After national order of self-
restriction, we demonstrated that there was an increasing
search trend of online porn and coronavirus-themed por-
nography. Further psychological research and sexual
behavior analysis are needed to assess the impact of a social
crisis such as a pandemic on pornography consumption
habits.
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